Abstract: A series of pyrazine (pz) complexes containing cis-(NH(3))(2)Pt(II), (tmeda)Pt(II) (tmeda = N,N,N',N'-tetramethylethylenediamine), and trans-(NH(3))(2)Pt(II) entities have been prepared and characterized by X-ray crystallography and/or (1)H NMR spectroscopy. In these compounds, the pz ligands act as monodentate (1-3) or bidentate bridging ligands (4-7). Three variants of the latter case are described: a dinuclear complex [Pt(II)](2) (4b), a cyclic tetranuclear [Pt(II)](4) complex (5), and a trinuclear mixed-metal complex [Pt(2)Ag] (7). Mono-and bidentate binding modes are readily differentiated by (1)H NMR spectroscopy, and the assignment of pz protons in the case of monodentate coordination is aided by the observation of (195) 
(NH 3 ) 2 Pt II entities have been prepared and characterized by X-ray crystallography and/or 1 H NMR spectroscopy. In these compounds, the pz ligands act as monodentate (1-3) or bidentate bridging ligands (4-7). Three variants of the latter case are described, a dinuclear complex clusters is studied in combination with vibrational spectroscopy. 3 Closely related to it, solvent dynamics properties are evaluated. 4 Modifications of the basicity of the pyrazine ring as a consequence of coordination of transition metal fragments has been another area of topical research, 5 as has been the fluxional behavior of this ligand. 6 In recent years the use of pyrazine as a ditopic donor molecule has become common in the generation of coordination networks and metal-based supramolecular architectures. 7, 8 Finally, pyrazine-bridged dinuclear complexes of Ru and Pt have been prepared and studied with regard to their antitumor activity. 21 The positions of all non-hydrogen atoms were deduced from difference Fourier maps and refined anisotropically. Hydrogen atoms were included in calculated positions and refined with isotropic displacement parameters. In 7 one of the perchlorate anions (Cl (3)) is disordered over two positions, with one of the oxygen atoms lying on the twofold axis. One of the nitrate anions (N30) is unique in that one of its oxygen atoms, O33, is partially inserted in the cavity provided by the four pz rings in cation (I) (Figure 7) . It is thus a situation different from that seen in larger cavities of metal hosts. 28 The nitrate oxygen atom which protrudes furthest from the box, O31, makes a weak axial contact with a Pt atom (Pt2a, 3.51(1) Å) of an adjacent box. The angle formed between the nitrate anion and the Pt4 plane is 84.8(4)°. None of the other nitrates behaves analogously.
Results and Discussion
In analogy to 5, complex 6 was obtained from (tmeda)Pt II and pyrazine. It is presently unclear whether 6 is indeed a cyclic tetramer or a cyclic trimer only (see below). (1a)…Pt (1b)).
A Mixed
The polymeric arrangement of the open pz boxes leads to a tape structure with a highly hydrophobic surface generated by the CH groups of the pz ligands as well as the CH 2 and CH 3 groups of the tmeda ligands, which is interrupted by "holes" in the center of the boxes and between the Pt atoms lined up at the periphery of the tape (Figure 9) . Piles of such tapes are at a distance of 6.7 Å (between metal planes) and shifted in such a way that each The 1 H NMR spectra of complexes containing pz bound in a monodentate fashion to Pt II are complex due to 1 H, 1 H coupling in a AA'BB' system. Consequently the four pz protons in 1, 2, and 3 are split into two multiplets due to vicinal and long range coupling ( Figure 11 ).
Moreover, both sets of resonances display and relative intensities of tmeda and pz resonances unambiguously confirm a cyclic structure.
We tentatively assign a tetranuclear structure to 6, although we note that the pz singlet is substantially shifted to lower field (9.497 ppm) as compared to 5. If the cis-a 2 Pt(pz) 2 compounds 1 and 2 are taken as a reference (mean of H2,H2' and H3,H3'), the downfield shift in 5 is 0.16 ppm, yet 0.50 ppm in the case of 6. This difference may point to a cyclic structure of 6 other than that of a tetramer, e.g. of a trimer. Unfortunately, our attempts to confirm or disprove this suspicion by an X-ray structure analysis or by mass spectrometry, were unsuccessful as yet.
Unlike in pyrazine complexes carrying trans-PtCl 2 L entities with L = phosphine or ethylene, 32 in the compounds described herein no dynamic processes were observed in solution. Preliminary NMR studies indicate that the pz box 5 is remarkably inert toward nucleobases when kept in aqueous solution. Related Pyrazine Compounds. In addition to the pz complexes described above, we have observed formation of related compounds in solution in a number of cases. 
